Mutations of the alpha-galactosidase signal peptide which greatly enhance secretion of heterologous proteins by yeast.
The Saccharomyces carlsbergensis MEL1 gene encodes alpha-galactosidase (melibiase; MEL1) which is readily secreted by yeast cells into the culture medium. To evaluate the utility of the MEL1 signal peptide (sp) for the secretion of heterologous proteins by Saccharomyces cerevisiae, an expression vector was constructed which contains the MEL1 promoter and MEL1 sp coding sequence (MEL1sp). The coding sequences for echistatin (Echis) and human plasminogen activator inhibitor type 1 (PAI-1) were inserted in-frame with the MEL1sp. S. cerevisiae transformants containing the resulting expression vectors secreted negligible amounts of either Echis or PAI-1. Using site-directed mutagenesis, several mutations were introduced into the MEL1sp. Two mutations were identified which dramatically increased the secretion of both Echis and PAI-1 to levels similar to those achieved when using the yeast MF alpha 1 pre-pro secretory leader. In particular, increasing the hydrophobicity of the core region plus the addition of a positive charge to the N-terminal domain of the MEL1 sp resulted in the greatest increase in the secretion levels of those two proteins.